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Amendments to the Claims: 

This listing of claims replaces all prior versions, and listings, of the claims in the applications. 
Listing of Claims 

1. (Currently Amended) An arrayed waveguide grating (AWG) disposed on a substrate, 
comprising: 

an input slab with a plurality of inputs and a plurality of outputs; 
an output slab with a plurality of inputs and a plurality of outputs; 
at least one photodiode coupled to one output of the output slab ; and 

a plurality of waveguides coupled between the input slab and the output slab, where each of the 

plurahty of waveguides: 
has a phase modulator in the optical path of a light signal, and 

has a predetermined optical path length difference with respect to an adjacent waveguide, and 
where each phase modulator has an input for receiving a control signal, and the phase modulator 
modifies the phase of fee light signal propagating through it in response to the received control 
signal such that a light signal received by the at least one photodiode is optimized. 

2. (canceled) An AWG according to claim 1, wherein there are at least three waveguides coupled 
between the input slab and the output slab. 

3. (original) An AWG according to claim 1, and further comprising: 
a controller with a first plurality of outputs, 

where each of the first pluraUty of outputs is coupled to the control signal input of a respective 
one of the plurality of phase modulators 

4. (original) An AWG according to claim 3, and further comprising a memory system coupled to 
the controller. 

5. (Currently Amended) An AWG according to claim 4, and further comprising: 
a plurality of photod e tectors, 

a first plurality of at least one inputs to the controller, 

where e ach of the plurality of the at least one photodetectors has an optical input and an 
electrical output, 

e ach optical input of the plurality of photodetectors is coupled to a r e spective on e of the plurality 
of at l e ast on e outputs of th e output slab, 

e ach of the plurality of the at least one photodetectors generates an electrical signal at a 
respective output in response to detected light and 

each the output of th e plurality of the at least one photodetectors is coupled to a respective on e of 
the plurality of inputs to the controller. 
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6. (Currently Amended) An AWG according to claim 5, wherein the AWG, the controller, the 
memory and the plurality of at least one photodetectors are disposed on a substrate. 

7. (Currently Amended) An AWG according to claim 5, and further comprising: 

a plurality of at least one temperature sensors, where each of th e plurality of the at least one 
temperature sensors has an output and aaeh the at least one temperature sensor is in substantial 
thermal proximity to the AWG, and 

a at least a second plurality of inputs to the controller, where e ach of the at least a second 
plurality of inputs is coupled to a respectiye on e of th e plurality of the output of the at least one 
temperature sensors. 

8. (Currently Amended) An AWG according to claim 7, and further comprising: 

g plurality of at least one heating elements, where each of th e plurality of the at least one h eating 
elements has an input and each of th e plurality of the at least one h eating elements is in 
substantial thermal proximity to the AWG, 
and 

a at least a second plurality of o utputs from the controller, where e ach of the at least a second 
plurahty of outputs is coupled to a r e sp e ctive on e of the plurality of the input of the at least one 
heating elements. 

9. (Currently Amended)An AWG according to claim 8, wherein the AWG, the controller, the 
memory system, th e plurality of the at least one p hotodetectors, th e plurality of the at least one 
temperature sensors and tho plurality of the at least one heating elements are disposed on a 
substrate. 

10. (original) An AWG according to claim 1, wherein each of the plurality of waveguides has at 
least one curved section, where the at least one ciu^ed section is substantially identical to a 
curved section in an adjacent waveguide of the AWG. 

11. (original) An AWG according to claim 1, wherein the phase modulator is selected from one 
of the following: a transistor, a PEM diode and a resistor. 

12. (original) An AWG according to claim 1, wherein at least one of the plurality of waveguides 
is selected from a group comprising: a strip loaded waveguide, a channel waveguide, a rib 
waveguide and a ridge waveguide. 

13. (Currently Amended) The optical apparatus arrayed waveguide grating according to claim 42 
1, wherein the said arrayed waveguide grating comprises a strip loaded waveguide compris e s 
comprising a strip, a slab and a low index transition layer between the strip and the slab. 

14. (Currently Amended) An AWG according to claim 1, wherein the substrate is selected from 
the group comprising: silicon, silicon on insulator (SOI), silicon on sapphire (SOS), silicon on 
nothing (SON) and silicon on dielectric . 

a first layer of monocrystalline silicon, 

a second lay e r of di e l e ctric material disposed on the first lay e r, 
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a third layer of monocrystallin e silicon dispos e d on the s e cond layer, 
a fourth lay e r of di e l e ctric material disposed on th e third lay e r, 
a fifth lay e r of monocrystallin e silicon dispos e d on th e fourth layer. 

15. (Currently Amended) A system for phase error compensation of an AWG comprising: 
a plurality of phase modulators, where each phase modulator has an input, 

a controller, where the controller has a plurality of at least one inputs and a plurality of outputs, 
and each of the plurality of outputs is coupled to an input of a respective one of the plurality of 
phase modulators wherein the controller communicates a control signal to the respective phase 
modulator , 
and 

a plurality of at least one photodetectors, where each of the at least one photodetectors is 
optically coupled to a respective one of a plurality of outputs of the AWG for receiving a light 
signal , and 

each of the at least one photodetectors has an output coupled to a respective input of the 
controUerTt 

wherein each of the plurality of phase modulators modifies the phase of light propagating 
through it in response to the received control signal such that a light signal received by the at 
least one photodiode is optimized. 

16. (Currently Amended) A system for phase error compensation of an AWG comprising: 
a plurality of phase modulators, where each phase modulator has an input and each phase 
modulator is in an optical path of a respective one of a plurahty of arrayed waveguides of the 
AWG, and has a signal input: 

a controller with an output, an at least one input and a plurality of outputs, 
a signal generator with an input and an output, 
a light source of a selected firequency, 

a modulator with an optical input, an optical output and a signal input, 

a at least one photodetector with an optical input for receiving a light signal and an electrical 

output, 

and 

a signal detector with an input and an output, 
where: 

the sn output of the controller is coupled to the input of the signal generator, 
the output of the signal generator is coupled to the signal input of the modulator, 
the input of the modulator is coupled to the light source, 

the output of the modulator is coupled to a selected one of a plurality of inputs to the AWG, 
the input of the at least one photodetector is coupled to a selected one of a plurality of outputs of 

the AWG, 

the output of the at least one photodetector is coupled to the input of the signal detector, 
the output of the signal detector is coupled to the at least one input of the controller, 
and 

e ach of the plurality of an output of the controller is coupled to a respective one of the plurality 
of phase modulators?, wherein each of the plurality of phase modulators modifies the phase of 
light propagating through it in response to the received control signal such that a light signal 
received by the at least one photodiode is optimized. 
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Claims 17-30 are withdrawn. 



